The effect of pyridine on the in vitro and in vivo metabolism of ethyl carbamate (urethane) by rat and mouse.
Ethyl carbamate (EC, urethane) is a known carcinogen in laboratory animals. A genotoxic mechanism has been proposed which involves the bioactivation of EC to a reactive epoxide by the ethanol-inducible CYP2E1. The purpose of this study was to determine if pyridine (200 mg/kg i.p.), an inducer of CYP2E1, would increase the in vitro metabolism of EC and the in vivo binding of EC to cellular macromolecules. Treatment of rats or mice with pyridine increased hepatic microsomal metabolism of [14C-carbonyl]EC to CO2, but had little effect on pulmonary microsomal metabolism. The increase in hepatic metabolism was inhibited by the CYP2E1 inhibitor diethyldithiocarbamate, but not by the esterase inhibitor paraoxon, clearly indicating a role for this isozyme in hepatic metabolism of EC. In vivo, pyridine (200 mg/kg i.p.) administered 18 h prior to dosing with EC decreased the binding of [14C-ethyl]EC to cellular macromolecules. These data indicate that pyridine administration to rats and mice induces CYP2E1 metabolism of EC in vitro, but inhibits EC metabolism in vivo, perhaps by acting as an alternate substrate for CYP2E1.